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THE ELECTRIC FURNACE
exists in combination with oxygen as silica, which constitutes, according to this estimate, 58.3 per cent, of the earth's crust. Although so widely distributed, silicon has so strong an affinity for oxygen that until recently it could only be obtained in small amounts.
Alloyed with certain metals, silicon has long been of metallurgical importance. Ferro-silicon, already referred to, has been employed in the manufacture of steel as a deoxidizer and to prevent the formation of blow-holes in steel ingots. Cast-iron contains a small amount of silicon, which has a very great effect on the properties of the iron.
Silicon is formed by the action of carbon on silica in the electric furnace at a temperature which has been stated to be 1460° C.;
FIG. 114.—Tone's arc furnace for silicon.
but a higher temperature is probably essential for a rapid reduction of this metalloid. It is not easy to obtain silicon in this manner because it is volatile at the temperature of its formation, and because' it easily forms a carbide, so that unless great care is taken, the silicon is largely lost by volatilization and what is obtained is contaminated by admixture with the carbide SiC.
The reduction of silica to silicon has been carried out successfully by Mr. F. J. Tone.1 His first furnace, which is shown in Fig. 17, was a resistance furnace. He used this form of furnace because the
1 F. J. Tone, Production of Silicon, in the Electric Furnace. Trans. Amer. Electrochein. Soc., vol. vii, 1005, p. 243; Production of Silicides and Silicon Alloys, U. S. patent 842,273; See Electrochemical Industry, vol. v, p. 141. 47 per cent, to 62 per cent, of silicon. It has therefore been recommended that ferro-silicon should be made with silicon contents above 70 per cent, or below 30 per cent., as it is found that these grades are perfectly safe to store and handle.
